There is an on-going discussion whether floods are more frequent nowadays than in the past 7 and whether they will increase in a future climate. To explore this for Sweden we merged observed 8 time-series from 69 sites across the country (450 000 km 2 ) for the past century with high-resolution 9 dynamic model projections of the up-coming century. The results show that the changes of daily 10 annual high flows in Sweden oscillate between dry and wet periods, but there is no significant trend of 11 the past 100 years. Temperature was found to be the strongest climate driver for changes in river high-12 flows, as these are mainly related to snow melt in Sweden. In the future, the daily annual high-flows 13 may decrease by on average -1% per decade, mainly due to lower peaks from snow melt in the spring 14 (-2% per decade) caused by higher temperatures and shorter snow season. On the contrary, autumn 15 flows may increase by 3% per decade due to more intensive rainfall. This indicates a shift in flood 16 generating processes in the future, with more influence of rain-fed floods. Climate impact may be 17 more significant in some specific rivers than what it found on the average for the whole country. For 18 selected catchments, the temporal pattern of daily high-flow in the future was found to shift to about 19 one month earlier spring floods in the North/Central part of Sweden and more frequent high flows in 20 the south. Moreover, the current border between snow-driven floods in North/Central Sweden and 21 rain-driven floods in the South, may be moved towards higher latitudes due to less snow accumulation 22 in the south and at low altitudes. A tendency towards the modelled projections could be found for the 23 last 25 years regarding timing in daily high flow. Uncertainties related to the study are discussed in the 24 paper, both for observed data and for the complex model chain of climate impact assessments in 25 hydrology. 26
Introduction

29
Numerous severe floods have been reported globally in recent years and there is a growing 30 concern that flooding will become more frequent and extreme as an effect of climate change. 31 Generally, a warmer atmosphere can hold more water vapor and, in effect, there is a growing 32 potential for intense precipitation that may cause floods (Huntington, 2006) . Some scientists 33 have argued that the observed changes in climate (e.g. observed increase in precipitation discharge. The present study on changes in flood magnitude and frequency was made using 108 the S-HYPE version from 2010.
109
The S-HYPE model was forced with daily precipitation and temperature, using national grids should not be considered to be representative for that specific year as the climate models 175 gives a projection for long-term mode, and not a forecast for specific years. 
Results
177
The four regions of Sweden were analyzed separately and lumped for the country as a whole, 
Observed annual maximum of daily high flows during the past
During the last hundreds years, the observed anomalies in annual maximum of daily flow is 184 normally within ±30% deviation from the mean of the reference period (Fig 2) smaller changes compared to the reference period.
257
The results confirm that there are large differences when assessing future climate change, 258 dependent on which climate model that is being used, although they are using the same The most significant result of changes in floods for Sweden was found when comparing 284 annual maximum of daily flows during the spring and autumn separately. Figure 6 shows a 285 significant decrease in magnitude of spring floods and a significant increase of autumn floods. 286 For spring floods, the trend when using observed forcing data is weak, but the trend for 
Combined results to detect long-term changes in high flows
302
For the past 100 years, no significant trends and very small mean deviation could be detected 303 for maximum daily high flows ( Table 2 ). The mean deviations for the autumn floods vs the 304 reference period in the 69 river gauges was 9%, which means that the reference period is not 305 representative for autumn floods. This was also detected in Figure 2 . In contrast to the results 306 for the last 50 years (Fig. 6) , the autumn high flows show a negative trend for the last 100 307 years, although not significant. These trends for the future were all significant at P=0.05 levels and confirm the visual 316 inspection of Gauss curves on changes in flow regime (Fig. 7) . Table 2 ).
323
When exploring the seasonal cycle of high-flow distribution in selected catchments, we found 324 a temporal shift in maximum daily high-flows between the past, present and future (Fig. 8) . The merging of Gauss curves using both 100 years of observations and 100 years of climate 361 projections, clearly visualize the relative changes and influence from long-term oscillations 362 (Fig. 7) . This combined way to analyze both observations and model results simultaneously, (Fig. 5 and Fig. 6 ) the trends in increased autumn 366 floods seem very strong already, but this trend disappears when using 100 years of 367 observations (c.f. Table 2 and Fig. 7) . For Swedish climate, 50 years is thus not enough for 368 trend detection. Lindström and Bergström (2004) found that trend detection is very sensitive 369 to starting and ending years, which is coherent with findings for other climate regions (e.g.
370
In contrast to the trend analysis, more radical changes of high flows were found within the 
378
Spatial patterns can be noisy and make it difficult to detect overall trends due to local events. 379 In this study we used 69 sites and considered the mean of relative deviation (not absolute 380 values) as representative for the country. The frequency analysis also shows how extensive in 381 spatial terms the specific high flows were. Originally, the analysis was made in four 382 hydroclimate regions (Fig. 1) but as the results showed very little difference between those 383 regions for observed changes, they were considered too small to represent climate change. 384 However, for the climate projections of the future, there was a large difference between the 385 North and the southernmost regions (Fig. 4 and Fig. 8 ). For instance, the positive trend for 386 autumn flows when using the Hadley projection was mainly seen in the north. Only spatially 387 aggregated results for the whole domain were used for trend detection in this study, as the 388 projections showed so large discrepancy on local or regional level. The uncertainty in climate- median absolute error of 15% and -3.5% in underestimation in unregulated rivers (Fig 3) . 425 When the S-HYPE model is up-dated with gauged flow for national statistics and design 426 variables, the underestimation is -5% for mean high flows at 400 gauging stations, also Tables   Table 1 . Deviation (%) against the mean of the reference period and Trends (slope in percent per decade) for annual anomalies of high flows in the 69 river gauges, using observed discharge from gauges and S-HYPE modelled discharge with observed climate, or climate from the projections by Hadley and Echam, respectively. Bold numbers show a significance level of P=0.05 (Yevjevich, 1972) . Table 2 . Summary from analyzing daily high-flows in observed time-series of 100 years for the past, and in modelled time-series of 100 years for the future. Deviation (%) against the mean of the reference period and Trends (slope as percent per decade) are given for annual high flows, frequency of 10-yr flood, and spring and autumn flood, respectively. Bold numbers show a significance level of P=0.05 (Yevjevich, 1972 
